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where and are the diffraction angle and the full width at half maximum (FWHM) of diffraction peaks in radians, respectively. All the calculated values of these parameters for the carbon fibers are listed in table S2.
X-ray photoelectron spectroscopy (XPS):
The chemical structures and elemental analyses of the porous carbon fibers were carried out on an X-ray photoelectron spectroscope (PHI VersaProbe III) under a pressure of 10 -9 torr. The XPS spectra were acquired using monochromatic Al K α Xray source (1486.6 eV) at 100 W over an area of 1400 × 100 µm 2 at an incident angle of 45°. The voltage step size was 1 eV for surveys and 0.1 eV for high-resolution scans. The dwell time at every step was 50 ms. All binding energies were referenced to adventitious C 1s at 284.8 eV. The chemical states of elements in the carbon fibers were assigned based on the PHI and NIST XPS databases. The atomic fraction of each element was calculated based on the area of each fitted peak.
Physisorption analysis:
The surface area, absorbed volume and pore-size distribution (PSD) of carbon fibers were determined from N 2 (77.4 K) and CO 2 (273.2 K) adsorption-desorption isotherms using a Micromeritics-3Flex surface characterization analyzer. The surface area was calculated using a Brunauer-Emmett-Teller (BET) method in the linear range of P/P 0 = 0.01-0.1.
The total pore volume was measured using a single point absorption at P/P 0 of ~0.99. The PSD was determined using non-local density functional theory (NLDFT). The micropore surface area and volume were calculated using the t-plot method (Harkins and Jura thickness equation) within the thickness range of 3.5 to 5.0 Å. Since the contribution from macropores was negligible for most carbon fibers (except the carbon fibers from PAN/PMMA blends), the mesopore area and volume were obtained by subtracting the micropore portions from the BET total surface area and total volume, respectively. The volume of macropores in porous carbon fibers derived from the PAN/PMMA blends was estimated using NLDFT.
Electron Microscopy:
The as-electrospun polymer fibers, the oxidized fibers, and the pyrolyzed carbon fibers were imaged using a field-emission scanning electron microscope (SEM, LEO Zeiss 1550) at an acceleration voltage of 2 kV and a working distance of ~2-4 mm. The high-resolution transmission electron microscope (TEM, FEI Titan 300) operating at 300 kV was used to image the carbonaceous structures of carbon fibers.
Electrochemical impedance spectroscopy (EIS):
The EIS was conducted on a PARSTAT 
Contact angle measurement:
The contact angles of porous carbon fiber mats were measured on a goniometer (KINO Industry Co. Ltd.) using a solution of 6 M KOH as the liquid of interest. The droplet size was set to be ~8-10 μL for consistency of the measurements.
Four-point probe measurement:
The bulk resistivity of carbon fiber mats was measured using a four-point probe system (JANDEL RM3-AR). The bulk resistivity ( , Ω·cm) is described as
where S is the probe spacing (0.1 cm), V is the voltage (V) and I is the current (A).
Section S2. Calculation of carbon fiber porosity using geometric analysis
If the polymer fibers are fully consolidated to non-porous carbon fibers (NPCF) after pyrolysis, the diameter of the resulting non-porous carbon fibers can be estimated based on the densities of the polymers and carbon, the volumes of the polymer and carbon fibers, and the carbon yield (30.5%, as measured with thermogravimetric analysis (TGA)). In principle, the total mass of carbon should be balanced as follows
where the volume of the polymer fibers can be calculated assuming a fiber length of
and the volume of the non-porous carbon fibers can be similarly calculated assuming a fiber length of
where , , , and are the density, diameter, length, and volume of the block copolymer fibers, respectively; , , , and are the density, diameter, length, and volume of the non-porous carbon fibers, respectively.
According to the SEM images, the average diameter of PAN-b-PMMA fibers is 911 ± 122 nm.
The densities of the polymer and carbon are 1.18 and 2.25 g/cm 3 , respectively. Assuming the length of fibers remains the same before and after pyrolysis ( ≈ ), the diameter of non-porous carbon fibers can be estimated as follows
According to the SEM images, the measured diameter of the porous carbon fibers ( ) is 519 ± 96 nm. Thus, the porosity (∅ ) of the porous carbon fibers (PCF) can be estimated by the fraction of pore volume in the measured carbon fibers, as follows
where is the volume of non-porous carbon fibers.
Section S3. Calculation of carbon fiber porosity using BET analysis
In addition to the geometric analysis, Brunauer-Emmett-Teller (BET) measurements can also be 
where is the total pore volume of PAN-b-PMMA-CFs measured by BET (as shown in table S2), is the total carbon volume based on carbon density (2.25 g/cm 3 ). The porosity of PANb-PMMA-CFs after pyrolysis at 800 °C was calculated to be ~50.6%, in excellent agreement with that determined using the geometric analysis (50.8%).
Section S4. Calculation of the degree of mesopore interconnectivity
Since the pyrolysis of PAN contributes little to the mesopore volume, as evidenced by the poresize distributions (PSDs) of PAN-CFs (Fig. 3D) , we assume that the mesopores mostly arise by the removal of PMMA. In addition, assuming that all mesopores generated by PMMA are interconnected, we can calculate the theoretical total mesopore volume using the mass fraction of PMMA ( PMMA ). PMMA can be determined using the following equation 
where BCP is the total mass of PAN-b-PMMA. Note that the mass of the block copolymer is arbitrary and its value does not alter the final conclusion. We chose 1 g for simplicity.
Converting PMMA to volume, we have 
Because the block copolymer fibers shrink significantly after pyrolysis, the mesopores shrink accordingly. 
The experimentally measured mesopore volume (V mesopore,exp ) is 0.310 cm 3 g -1 (table S2, The PAN-b-PMMA fibers were prepared by single-spinneret electrospinning. For most block copolymers, coaxial electrospinning is required to provide additional protective sheath layers so that the fibers can maintain a fibrous structure and survive the subsequent thermal annealing. For the PAN-b-PMMA block copolymer, because PAN can self-stabilize and crosslink to form ladder structures at elevated temperatures, no sheath material was required during the electrospinning to maintain the fibrous structure and survive the subsequent oxidation and pyrolysis steps.
During oxidation, PAN self-stabilized and crosslinked into a ladder molecular structure, which was critical to maintain the integrity of the fibrous structures after pyrolysis. In addition, due to the microphase separation of PAN and PMMA, the PAN-b-PMMA block copolymer selfassembled into well-defined nanostructures. 
The calculated intensity ratio of "D-band" to "G-band" (I D /I G ) is summarized in table S2. (C) Fast
Fourier transform (FFT) spectra extracted from the SEM images of PAN-b-PMMA fibers after oxidation at 280 °C (black) and after pyrolysis at 800 °C (red). As described in the report by Kupgan et al., [Langmuir 33, 11138-11145 (2017) ], PSDs can be calculated using the following equation The gravimetric capacitance as a function of scan rate.
For accuracy, constant phase elements (CPE) instead of ideal capacitors are used in the equivalent circuit model [Electrochim. Acta 115, 587-598 (2014)]. The ions diffuse from the bulk electrolyte to both the carbon surface (double-layer capacitance, CPE1) and the heteroatoms (pseudocapacitance, CPE2). Thus, the Warburg impedance (W 0 , the ion diffusion resistance) and the equivalent series resistance (R s , the combination of the electrolyte resistance, the internal electrode resistance, and the interface resistance between the electrodes and the current collectors)
are placed in series with the two capacitors, CPE1 and CPE2. Note that CPE1 is parallel to CPE2 because of their independent charge storage processes. For the pseudocapacitance CPE2, the redox electrochemical reaction is controlled by the kinetics of the charge transfer at the electrodeelectrolyte interface, in other words, how fast the charges are transferred from the electrolyte to the electrode surface. Therefore, a charge transfer resistance (R ct ) is connected in series with CPE2 to describe the charge storage process associated with the heteroatoms. 
Trasatti's Method
We analyzed the CV curves and the corresponding gravimetric capacitances (C) of PAN-b-PMMA-CFs at scan rates ranging from 2 to 100 mV s -1 . The reciprocal of gravimetric capacitances (C -1 ) should scale linearly with the square root of scan rates ( 0.5 ), assuming ion diffusion follows a semi-infinite diffusion pattern ( fig. S6A ) [J. Am. Chem. Soc. 134, 14846-14857 (2012) ]. Specifically, the correlation can be described by the following equation Subtraction of C EDL from C T yields the maximum pseudocapacitance. The histogram shows the percentages of C EDL (63.5%) and pseudocapacitance (36.5%) ( fig. S6C ), respectively.
Dunn's Method
Dunn's method enables one to differentiate quantitatively the capacitance contributions from the surface capacitive effects (i.e., EDL capacitive effects) and the diffusion-controlled processes 
where the first term k 1 accounts for the current density contributed from the EDL capacitive effects while the second term k 2 0.5 is the current density associated with the pseudocapacitive reactions. Dividing 0.5 on both sides of the equation yields
Therefore, by reading i from the CVs at a series of scan rates and then plotting −0.5 vs. 0.5 , one expects to obtain a linear fitting line with a slope of k 1 and a y-intercept of k 2 . Fig. S6D displays an example of an −0.5 vs. 
